Healing of myocardial infarcts in dogs. Effects of late reperfusion.
Early reperfusion salvages ischemic myocardium and limits myocardial infarct size. However, the effects of late reperfusion, after the possibility for limitation of infarct size has passed, have not been completely elucidated. The purpose of this study was to ascertain the effect of reperfusion after 6 hours of ischemia on the rate of infarct healing and on the size and geometry of the resulting scars, as determined by gross and microscopic quantification. Myocardial infarcts were produced in anesthetized, open-chest dogs by occlusion of the circumflex coronary artery. They either were reperfused by removal of the occluding snare or were nonreperfused. The animals were allowed to recover for either 4 days, 2 weeks, or 6 weeks. At these times, infarct size, infarct dimensions (wall thickness and circumferential extent), and the proportion of infarct occupied by necrotic myocardium versus granulation tissue (evolving scar) were measured. At 4 days, infarcts were swollen in both nonreperfused and reperfused groups (increased thickness and circumferential extent of the area at risk). Conversely, at 6 weeks, the size, thickness, and circumferential extent of the scar all were decreased. Two common anatomic complications of human infarction, cardiac rupture and chronic infarct expansion (aneurysm), did not occur in this experimental model. Reperfusion at 6 hours did not affect initial infarct size (4 days) or scar size (6 weeks). At 2 weeks, reperfused infarcts were smaller and were composed of proportionately more granulation tissue and less nonresorbed necrosis than nonreperfused infarcts. Thus, reperfusion accelerated the rate of infarct repair, ie, the replacement of necrotic myocardium by scar. Acceleration of infarct repair may be a beneficial effect of late reperfusion even after the opportunity for limitation of infarct size has passed.